Adherence to standard admission and discharge criteria and its association with outcome of pediatric intensive care unit cases in Al-Ahrar Hospital Zagazig  by AbdAllah, Nouran B. et al.
Egyptian Pediatric Association Gazette (2016) 64, 111–119HO ST E D  BY Contents lists available at ScienceDirect
Egyptian Pediatric Association Gazette
journal homepage: http://www.elsevier.com/locate/epagAdherence to standard admission and discharge
criteria and its association with outcome
of pediatric intensive care unit cases in Al-Ahrar
Hospital Zagazig* Corresponding author at: Department of Pediatrics, Faculty of Medicine, Suez Canal University, Ismailia, Egypt.
E-mail address: nouranboym2@hotmail.com (N.B. AbdAllah).
Peer review under responsibility of Egyptian Pediatric Association Gazette.
http://dx.doi.org/10.1016/j.epag.2016.08.002
1110-6638  2016 The Egyptian Pediatric Association. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Nouran B. AbdAllah a,*, Alaa El-Din Zeitoun a,
Mostafa Gamal El-Deen Abdel Fattah baPediatrics Department, Faculty of Medicine, Suez Canal University, Egypt
bPediatric Department, Al-Ahrar Hospital, EgyptReceived 25 July 2016; accepted 9 August 2016




Pediatric index of mortality;
Mortality rate;
Standard criteriaAbstract Background: The effective use of pediatric intensive care unit (PICU) beds is an impor-
tant issue as they are expensive and have limited resources. Adherence to well-deﬁned admission
and discharge criteria for PICU cases will be very helpful for better PICU bed utilization.
Aim of the study: The aim of the present study is to evaluate of criteria of admission and discharge
of all admitted and discharged patients to the PICU in Al-Ahrar Hospital, Zagazig, Egypt, in com-
parison to the standard criteria of admission and discharge of the American Academy of Pediatrics
(AAP).
Methods: This study included 125 children admitted to the PICU with different diagnoses during a
six month period from July 2013 to December 2013. The recorded data of the recruited patients
include demographic data, cause of referral, criteria of admission, physical examination, provisional
diagnoses at admission, diagnostic studies, deﬁnite diagnoses, outcome and criteria of discharge.
Pediatric index of mortality second version (PIM-2) was calculated from the collected information
within one hour period from the time of admission to the PICU.
Results: The admission of male children to PICU was slightly higher than females (51.2% versus
48.8%). Incompatible admission represented 18.4% of all admitted cases. Complicated gastroen-
teritis was the most frequent ﬁnal diagnosis in our PICU (16.8%). This was followed by pneumonia
(15.2%), traumatic brain injury (12%), status epilepticus (8.8%), sepsis (6.4%) and meningitis
(4.8%). Overall mortality rate was 14.4% (18 out of 125). The highest mortality rate was in trau-
matic cases (33.3%), followed by multiple organ dysfunction syndrome (MODS) in sepsis cases
(22.2%) and neurological cases (22.2%). Incompatible discharge represented 4.8% of all discharged
112 N.B. AbdAllah et al.cases. Average LOS and mean PIM-2 were signiﬁcantly higher in non-survivors group than in sur-
vivors group (18.3 days and 34.1% versus 5.4 days and 2.1%, respectively). These two factors were
also the only signiﬁcant predictors of outcome. The optimal cutoff value of PIM-2 to predict mor-
tality rate in the studied patients was >5% with high sensitivity and speciﬁcity (100% and 95.3%,
respectively).
Conclusion: PICU facilities at Al-Ahrar Hospital, Zagazig are insufﬁcient to meet the demand. An
admission score based on the PIM-2 score could assist in the selection of patients for these limited
PICU facilities.
 2016 The Egyptian Pediatric Association. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
During the last century, developed countries have seen signif-
icant decrease in children mortality. PICU played a small but
signiﬁcant role in these remarkable outcomes. Despite these
advances, the majority of world’s children living in developing
countries and in the poorer areas of countries with mixed
economies have not shared in this remarkable prosperity and
progress.1 Costs of care for a PICU patient have been esti-
mated as being three times the costs of care for a general ward
patient.2
The ratio of professional personals to patients is generally
higher in PICU than in other areas of the hospital, reﬂecting
the acuity of PICU patients and the risk of life-threatening
complications. Complex technology and equipment is often
in use, particularly mechanical ventilators and patient moni-
toring systems. Consequently, PICUs have a larger operating
budget than many other departments within the hospital.3
The effective use of PICU beds is an important issue as they
are expensive and have limited resources. These ﬁnancial lim-
itations and limited PICU facilities must be used to the best
advantage in terms of cost and patient outcome. Monitoring
PICU performance is, therefore, increasingly important in
the ﬁght to control hospital expenses. Adherence to well-
deﬁned admission and discharge criteria for PICU cases will
be very helpful for better PICU bed utilization and provide
intensive care to those patients who will have the best progno-
sis and utilize resources optimally.4
Generally speaking, in developing countries like Egypt
there are ill-deﬁned admission and discharge criteria for PICU
cases.Patients and methods
An ofﬁcial permission was obtained using proper channels of
communication. The authorities of PICU in Al-Ahrar Hospi-
tal, Zagazig, Egypt agreed to allow the collection of uniform
pediatric data set of all admitted cases during a six-month per-
iod from July 1, 2013 to December 31, 2013 by the main
author. Al-Ahrar is a governmental educational hospital;
PICU is level II including 7 beds and 2 isolation rooms fully
equipped with mechanical ventilators (Dragger and Villa)
and oxygen and suction and monitors. Personnel in charge
include consultants, specialists and resident pediatricians avail-
able 24 h. Nursing staff are in a ratio of 1 nurse for 2–3
beds/8 h shift. Radiology and laboratory investigations are
performed within the hospital. Infection control policy is avail-
able. The policy of our PICU is not to admit purely surgical orpostoperative cases. There is a Burn Unit in our hospital, so no
burn cases had been admitted to our PICU according to the
hospital policy. No cases with malignancy had been reported
in our study either as a diagnosis or as co-morbidity.
The study included 125 children admitted to PICU during
this period. Each care-giver of the recruited children was asked
to give an informed consent to participate in the study after
full explanation of the nature and the main aim of the study
and its expected outcome beneﬁts.
The data set included the demographic variables (age and
gender), average length of stay (ALOS)/days, the main diagno-
sis at PICU admission (deﬁned as the main reason for PICU
admission), compatibility with admission criteria of the
AAP, PICU outcome (died in PICU [mortality rate], dis-
charged or transferred for further management), PIM-2 vari-
ables, the diagnostic categories and co-morbidities according
to mortality rate and compatibility with discharge criteria of
the AAP. Patients 16 years or older were excluded. The
patients were classiﬁed as PICU survivors or non-survivors.
AAP admission and discharge criteria were revised before
beginning research from the revised guidelines available on
the AAP publications website to build a questionnaire includ-
ing age, sex of patients and cause of admission including respi-
ratory, cardiovascular, neurological, hematologic/oncologic
diseases, endocrine/metabolic diseases, gastrointestinal dis-
eases, surgery, renal diseases, multisystem diseases. Decision
for referral or discharge home was based on criteria of the
AAP guidelines including stable hemodynamic parameters,
stable respiratory status, minimal oxygen requirements, no
use of inotropic or antiarrhythmic supports, neurologic stabil-
ity and no invasive monitoring devices.42
PIM-2 was calculated from the information collected within
a one hour period from the time of admission to the PICU.
Because PIM-2 describes the child morbidity at the time of
intensive care admission, the recorded observations were those
made at or about the time of ﬁrst face-to-face (not telephone)
contact between the patient and the physician from PICU. The
ﬁrst value of each variable was measured within the period
from the time of ﬁrst contact to one hour after arrival in the
PICU. PIM-2 score consists of ten variables; systolic blood
pressure (mmHg), ﬁxed pupillary reactions to bright light
(yes/no), PaO2, FIO2 at the time of PaO2 if oxygen via endo-
tracheal tube or head-box, base excess in arterial or capillary
blood, mechanical ventilation at any time during the ﬁrst hour
in PICU (yes/no), elective admission to PICU (yes/no), recov-
ery from surgery or a procedure is the main reason for PICU
admission (yes/no), admitted following cardiac bypass (yes/
no), high risk diagnosis (yes/no), and low risk diagnosis (yes/
no). Each of the previous variables is coded and included in
Table 1 Characteristics of studied patients’ admitted to




<1 year 61 (48.8%)
1–<6 years 50 (40.0%)
6–12 years 14 (11.2%)




Main diagnosis at PICU admission
Respiratory distress/failure 38 (30.4%)
Seizures 20 (16.0%)
Altered level of consciousness 18 (14.4%)





Metabolic acidosis 4 (3.2%)
Intoxication/drug overdose 3 (2.4%)
Electrical injury 2 (1.6%)
Post-cardiac arrest 2 (1.6%)
Bleeding/severe pallor 2 (1.6%)
Ataxia 1 (0.8%)
Stevens-Johnson Syndrome 1 (0.8%)
Main diagnosis at PICU discharge
Complicated gastroenteritis 21 (16.8%)
Pneumonia 19 (15.2%)
Traumatic brain injury 15 (12.0%)




Intoxication/drug overdose 5 (4.0%)
Inborn error of metabolism 4 (3.2%)
Diabetic ketoacidosis 3 (2.4%)
Neuromuscular disorder 3 (2.4%)
Congenital heart disease 2 (1.6%)
Electrical injury 2 (1.6%)
Others 18 (14.4%)
Co-morbidities
No co-morbidity 96 (76.8%)
Cerebral palsy 14 (11.2%)
Adherence to criteria of admission and discharge 113an equation to calculate PIM-2 value, yes = 1 and no = 0,
according to the following equation:
PIM2 val ¼ ð0:01395  ðabsoluteðSBP-120ÞÞÞ
þ ð3:0791  pupilsÞ
þ ð0:2888  ð100  FiO2=PaO2ÞÞ
þ ð0:1040  ðabsoluteBase ExcessÞÞ
þ ð1:3352  MechVentÞ  ð0:9282  ElectiveÞ
 ð1:0244  RecoveryÞ þ ð0:7507  BypassÞ
þ ð1:6829  HRdiagÞ  ð1:5770  LRdiagÞ
 4:8841:
PIM-2 score calculator available on the website of the
French Society of Anesthesia and Intensive Care (http://
www.sfar.org) was used to construct the formula into the study
electrical chart system. The system computes the predicted
mortality rate based on standard methods using logistic regres-
sion equation.5,43
Pediatric index of mortality (PIM-2) scoring is preferred to
be used in this study and we didn’t use PIM-3 or PRISM
(pediatric risk of mortality) as its simplicity makes it easier
to collect data routinely from a large number of sick children
in Al-Ahrar PICU, furthermore PIM-3 score deals with high
risk diagnosis patients as patients with liver transplantations
which are admitted to higher level PICUs than ours.
Upon completion of data collection variables included in
each data collection sheet were organized and tabulated then
coded prior to computerized data entry. The data were then
imported into IBM Statistical Package for the Social Sciences
(IBM SPSS version 20.0) software for statistical analysis.
The quantitative data were presented as means and stan-
dard deviation (SD) and the qualitative data were presented
as frequency and percentage. According to the type of data,
the following tests were used to test differences for signiﬁcance;
Chi square, Fisher exact, Kruskal–wallis and t-test with least
signiﬁcance difference. One-way analysis of variance
(ANOVA) followed by logistic regression analysis model of
the dependent variable and studied variables (independent pre-
dictors) were performed. Probability level (p-value) of 0.05 was
adopted as the level of signiﬁcance for testing hypothesis. The
Kaplan–Meier survival curve was used as an estimator for the
survival function in the studied pediatric patients admitted to
PICU.Congenital heart disease 10 (8.0%)
Degenerative brain disease 3 (2.4%)
Down syndrome 2 (1.6%)
Length of stay (LOS) (days)
<7 days 98 (78.4%)
7–30 days 24 (19.2%)
>30 days 3 (2.4%)
Average LOS (range) days 6.9 (0–90)
Outcome of the studied patients
Discharge to the ward 91 (72.8%)
Transfer for further management 16 (12.8%)
Death (mortality rate) 18 (14.4%)Results
As shown in Table 1, less than half of the studied patients were
below one year of age (48.8%), 40% of the children were
between 1 and <6 years and 11.2% of them were between 6
and 12 years. The mean age of the patients was 2.2 year. The
frequency of males was slightly higher than the frequency of
females (51.2% versus 48.8%, respectively). The most frequent
diagnosis at PICU admission was respiratory distress/failure
(30.4%), followed by seizures (16.0%) and then altered level
of consciousness (14.4%). The most common diagnosis at dis-
charge was complicated gastroenteritis (16.8%) followed by
pneumonia (15.2%) and then traumatic brain injury (12%).
The majority of the patients had no co-morbidities (76.8%),
meanwhile 23.2% of them had co-morbid conditions. The
majority of the patients had length of stay (LOS) below oneweek (78.4%), while only 2.4% of them had LOS more than
one month. Average LOS of the total patients was 6.9 days
per six months. The LOS in the PICU of the studied patients
was ranged from <1 day to 90 days. The majority of the
Figure 1 Compatibility with admission and discharge criteria of American Academy of Pediatrics (AAP).
Table 2 Characteristics of the studied patients according to outcome (survivors and non-survivors) (n= 125).
Variables Survivors (n= 107) Non-survivors (n= 18) p-Value
Age
Median age (months) 10 23 0.37
<1 year (n= 66) 56 (84.8%) 10 (15.2%) 0.31
1–<6 years (n= 45) 39 (86.7%) 6 (13.3%)
6–12 years (n= 14) 12 (85.7%) 2 (14.3%)
Gender (%)
Male (n= 66) 55 (83.3%) 11 (16.7%) 0.71
Female (n= 61) 52 (85.2%) 9 (14.8%)
Average LOS (days) 5.4 18.3 <0.0001**
Co-morbid conditions (%)
No co-morbidity (n= 96) 80 (83.3%) 16 (16.7%) 0.24
Co-morbidity (n= 29) 27 (93.1%) 2 (6.9%)
Mean PIM-2 (%) 2.1 34.1 <0.0001**
PIM-2 = pediatric index of mortality 2, LOS = length of stay.
** Signiﬁcant p-value at <0.01.
114 N.B. AbdAllah et al.patients were discharged to the ward after getting improved
(72.8%) while 12.8% of studied patients were transferred for
further management after their stabilization. In our PICU,
the mortality rate of the studied patients was 14.4% (18 out
of 125). Incompatible discharge represented 4.8% of all dis-
charged cases.
The majority of cases (81.6%) were compatible with admis-
sion criteria of AAP (their PIM-2-based predicted mortality
rate > 1%) while (18.4%) of cases were incompatible (wrong
admission). Children discharged to the pediatric ward of the
hospital and then returned to the PICU were considered to
represent too early and wrong discharge. The majority of the
patients discharged according to discharge criteria of AAP
(95.2%), while the discharge of (4.8%) of the studied patients
was incompatible with discharge criteria of the AAP (too early
and wrong discharge) (Fig. 1).
The predicted mortality rate was measured by PIM-2 in the
studied patients. Of total patients (n= 125), 18.4% had pre-dicted mortality rate 1% or less (wrong admission). The
majority of the studied patients had predicted mortality rate
>1–<25% (73.6%). Only 0.8%, 3.2% and 4% had predicted
mortality rate of 25–<50%, 50–75% and >75%, respectively.
The mean PIM-2 was 7.2% with a range of 0.1–92.8%. Table 2
showed the characteristics of the studied patients according to
outcome (survivors and non-survivors). There were insigniﬁ-
cant differences between both groups regarding age, gender
and co-morbidities (p> 0.05). Average LOS and mean PIM-
2 were signiﬁcantly higher in non-survivors group than in sur-
vivors group (18.3 days and 34.1% versus 5.4 days and 2.1%,
respectively) (p< 0.01). These two factors (average LOS and
PIM-2) were also the only signiﬁcant predictors of outcome
in the studied patients (Table 3).
As shown in ROC curve (Fig. 2 and Table 4), the optimal
cutoff value of PIM-2 to predict mortality rate in the studied
patients was >5% with a very high sensitivity (100%) and
speciﬁcity (95.3%) (AUC= 0.985, p< 0.0001). The
Table 3 Predictors of outcome in the studied patients using
regression analysis model (n= 125).
Coeﬃcients t p-Value
B Beta
(Constant) 0.287 1.938 0.055
Gender 0.071 0.102 1.562 0.121




0.034 0.038 0.551 0.583
Co-morbidity 0.018 0.046 0.668 0.505
Average LOS 0.012 0.403 6.211 <0.0001**
Predicted mortality rate
based on PIM-2
0.013 0.620 8.913 <0.0001**
Compatibility with
discharge criteria of AAP
0.104 0.063 0.975 0.332
PIM-2 = pediatric index of mortality 2, LOS = length of stay.
** Signiﬁcant p-value at <0.01.
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Figure 2 Receiver operating characteristics (ROC) curve of the
optimal cutoff values of pediatric index of mortality 2 (PIM-2) to
predict mortality rate in the studied patients.
Adherence to criteria of admission and discharge 115Kaplan–Meier survival curves indicated a greatly elevated risk
of death in the ﬁrst twenty days of PICU admission; mean-
while the curves reported that the majority of survived cases
were discharged during the ﬁrst ten days of PICU admission.
The survival curves also indicated that the adherence to the
standard criteria of admission and discharge of AAP didn’t
affect the survival function signiﬁcantly (Figs. 3 and 4).Table 4 Cutoff value and coordinates of the ROC curve.
Coordinates Sensitivity 95% CI Speciﬁcity






ROC= receiver operating characteristics, CI = conﬁdent interval, +PV
2 = pediatric index of mortality 2, AUC= Area under the ROC curve,
** Signiﬁcant p-value at <0.01.Fig. 5 presented the survival function categorized according
to affected systems where the highest mortality rate was in
traumatic cases (6 out of 18; 33.3%), followed by MODS in
sepsis cases (4 out of 18; 22.2%) and neurological cases (4
out of 18; 22.2%).
Discussion
It should be understood that critically ill pediatric patients
should be admitted to specially-designed pediatric critical care
beds. The recommended guidelines for admission and dis-
charge for PICU must be strictly followed. The purpose of
AAP guidelines is to provide a reference for admitting and
subsequently discharging critically ill pediatric patients.6
These guidelines must be utilized in each PICU according
to its policies and procedures, the nature and scope of the crit-
ical illnesses seen in that PICU and the inter-hospital transfer
arrangements of each institution.
In the present study, the criteria of admission and discharge
of all admitted and discharged patients to the PICU in Al-
Ahrar Hospital, Zagazig, Egypt during six-month period, in
comparison to the standard criteria of admission and discharge
of the AAP were evaluated.6
Concerning gender distribution in our study, there was
slightly higher percentage of males than females (51.2% versus
48.8%, respectively). Several previous studies showed the same
ﬁndings about this insigniﬁcant male predominance.5,7–11
Meanwhile, in two studies in Indian PICUs, signiﬁcant male
predominance in PICU population was noticeable. For almost
3 boys admitted there only one girl (male to female
ratio = 3:1), this may be attributed to social bias against
female children in India.12,13
In descending order, respiratory distress/failure (30.4%)
was the most frequent presentation, followed by seizures
(16.0%) and then altered level of consciousness (14.4%) and
shock (10.4%). These results are similar to those of a study
performed by El Halal and his colleagues.8 Their results
showed that presentation at admission included respiratory
dysfunction (43.9%), hemodynamic instability (19.5%) and
central nervous system disorders (17.3%). Both studies showed
that the main presentations at admission to PICU are related
to respiratory, neurologic and cardiovascular manifestations.
Respiratory and nervous systems were the most common
affected systems in other PICUs.11,12,14–16
Regarding adherence to admission criteria of AAP, 80.8%
of PICU admissions was compatible with the criteria, while
18.4% of PICU admissions were not i.e. PIM2- based pre-
dicted mortality rate 1% or less.17 These results agreed with95% CI +PV 95% CI PV 95% CI
89.4–98.5 68.7 41.3–89.0 100 96.4–100.0
= positive predictive value, PV = negative predictive value, PIM-
SE = standard error.
Figure 3 Kaplan–Meier survival curve by total adherence rate to standard criteria of admission of the American Academy of Pediatrics
(AAP) in the studied population (n= 125).
116 N.B. AbdAllah et al.what was found by Eghbalkhah and his team18 in their study.
They compared admission and discharge criteria of PICU of
Bahrami children’s hospital in Iran with the criteria of AAP
as they estimated wrong admission in their PICU to be 20%.
At discharge, complicated gastroenteritis was the most
common diagnosed disease in our PICU (16.8%). This may
be attributed to the fact that gastroenteritis is one of the lead-
ing causes of pediatric morbidity in Egypt. This study was per-
formed mostly in the summer months which are the season of
bacterial gastroenteritis in Egypt. Despite widespread of gas-
troenteritis in Egypt, this study showed that gastroenteritis
was managed improperly either by parents, private clinics,
emergency rooms, wards as children with gastroenteritis reach
PICUs in critically ill condition after passing all these stations.
Gastroenteritis was the common PICU diagnosis in other
studies.19,20
Pneumonia is the second most common diagnosis in our
PICU (15.2%). Pneumonia is a major cause of admission in
PICUs12,19,20 and may be complicated by atelectasis or pneu-
mothorax.12 Atelectasis or lung collapse constitutes a relatively
large proportion (4.8%) of our PICU diagnosis. This observa-
tion coincided with what was mentioned by Rozenfeld21 that
‘‘acute lobar collapse is a frequent occurrence in pediatrics
receiving intensive care.” In our study, traumatic brain injury
(12%),9,17 status epilepticus (8.8%),20 encephalomeningitis
(4.8%),12,19 and sepsis (6.4%)12,19 were common PICU diag-
noses. Final diagnosis included tetanus in PICUs in both Pak-
istan19 and Nigeria9 while tetanus wasn’t diagnosed either in
our PICU or in another Egyptian PICU in Alexandria11 astetanus is an entirely preventable disease.22 This denotes good
prophylactic management of tetanus in Egypt.
In our study, patients with co-morbidities represented
23.2% and the most of these co-morbidities were neurologic
and cardiac. Briassoulis and his team23 in their research on a
Greek PICU found that survival in patients without co-
morbidity (90%) was higher than in patients with co-
morbidities (85.3%). In another study,8 the co-morbidity was
found among 55.2% of the cases. The most common co-
morbidities were neurologic (11.5%), gastroenterology/hepatic
(6.3%), respiratory (6%), multiple (5.6%). Mortality was two-
times higher among children with co-morbidities (13.9%)
when compared with those without co morbidities (6.4%).
In our study death rate among PICU cases with co-
morbidities was paradoxically less than death rate among
those without co-morbidities (6.9% versus 16.7%, respec-
tively). This may be due to the fact that most death cases were
due to traumatic cases (33.3%) which are not generally
affected by co-morbidities.
At the present time there are two key mortality prediction
models for children, namely, pediatric risk of mortality
(PRISM) and PIM. Previous studies comparing PRISM III
and PIM-2 using multicenter data showed similar perfor-
mances.24,25 Previous studies have reported on the perfor-
mance of PIM-2 in other countries, including Argentina,26
Australia,24 Croatia,27 India,28 Italy,29 New Zealand,24 the
UK,25 Brazil,8 Indonesia,30 and Iran.31 PIM-2 showed good
or excellent discrimination in all of these studies, but calibra-
tion varied by geographic location. PIM-2 is used in this study
Figure 4 Kaplan–Meier survival curve by total adherence rate to standard criteria of discharge of the American Academy of Pediatrics
(AAP) in the studied population (n= 125).
Adherence to criteria of admission and discharge 117because of its applicability, validity, ease of use, evaluates the
severity of the illness at presentation. PIM-2 was preferred to
PRISM III because it is simple to use and utilizes readily avail-
able information collected within 1 h of admission to the ICU.
This results in early identiﬁcation of severity of illness and
stratiﬁcation of children for necessary intervention. PIM-2
was eventually regarded to be the better tool because it is sim-
ple and requires the collection of only 10 variables compared
to 17 variables for the PRISM III score.32 PIM-2 is the most
accurate with the best-ﬁt in different diagnostic and risk
groups. It is the most suitable mortality prediction model to
use for monitoring the quality of PICU.24 PIM-2 score dis-
criminated well between survivors and non-survivors at PICU
and is a good predictor for mortality.5,14 PIM-2 had an edge
over PRISM having fewer variables making assessment more
convenient. As the resources are limited in developing coun-
tries like Egypt, this could mean economically more accept-
able. Moreover, assessors act as confounding factor due to
improper training of physicians in PICU setting. Fewer vari-
ables would also make the uniform training of PICU staff
more convenient.33
A recent international, multicenter, prospective cohort
study published in 2013 was performed to provide an updated
version of the PIM-2 for assessing the risk of mortality among
children admitted to an ICU concluded that PIM-3 provides
an international standard based on a large contemporary data-
set for the comparison of risk-adjusted mortality among chil-
dren admitted to intensive care.34The mean PIM-2 was signiﬁcantly higher in non-survivors
group than survivors group (34.1% versus 2.1%, respectively)
(p< 0.01). This result was supportive to and agreeing with the
excellent discriminatory power of PIM-2.
In our study, the majority of the patients were discharged
according to discharge criteria of AAP (95.2%). In the other
side, there were 4.8% of the patients discharged too early or
wrongly i.e. children who were discharged to the pediatric
ward then readmitted to the PICU.5 These results were similar
to the study performed by Eghbalkhah et al.,18 they compared
admission and discharge criteria of PICU of Bahrami chil-
dren’s hospital in Iran with the criteria of AAP as they esti-
mated early discharge to be 6%.
Early discharge of less severe PICU patients to provide
PICU vacant beds for more severe critically ill patients who
need urgent PICU admission can be a reasonable explanation
for this percentage of early incompatible discharge. Establish-
ment of a pediatric intermediate care unit will be of a great
value in receiving less severe PICU patients. Not only more care
than wards will be offered for those patients, but also more
vacant beds will be available in PICU for the more severe cases.
Mortality rate in our study was 14.4%. This rate may be
considered accepted, as mortality rates between 2–16% have
been reported from PICUs in other parts of the
world.8,12,23,35,36 However, a higher mortality rate was
reported in another Egyptian PICU; in Alexandria University
Hospital (50.49%, after adjustment 38.64%).11 High pediatric
mortality rate of 36.1% was reported in a Nigerian ICU and
Figure 5 Kaplan–Meier survival curve categorized according to affected systems in the studied population (n= 125).
118 N.B. AbdAllah et al.was attributed to the inadequacy of the facilities e.g. ventila-
tors and absence of facilities for invasive monitoring.9 In gen-
eral, mortality rates are higher in developing countries e.g.
46.2% in India,14 29.1–35.44% in South Africa17,37, 22–
28.7% in Pakistan,16,33 21.2% in Indonesia,30 and 15–21.3%
in Iran.15,31 Mortality rates are much lower in Greece
(12%),23 in South America (10.3%),38 in United Kingdom
(9.2%),25 in Brazil (7.8%),39 in Italy (4.4%),7 in New Zealand
(4%),35 in Nederland (3.4%),40 in Argentina (2.6%),26 and in
Japan (2.6%).5
The causes of poor performance of PICU are the healthcare
system, different cases and patterns of disease, higher number
of non-surgical patients, length of illness, history of treatment
before PICU admission, level of clinical instability while being
treated, and severity of disease when the patients ﬁrst came to
the hospital.33
In our study, the highest fatalities were recorded in trau-
matic cases (33.3%), followed by MODS in sepsis cases
(22.2%) and neurological cases (22.2%). The results of
Humayun et al.16 study showed that case fatality was highest
for septicemia (65.1%) followed by acute myocarditis
(48.15%), tetanus (31.58%), congenital heart diseases
(28.85%) and acute bacterial meningitis (25.61%) and was
lowest for bronchopneumonia (1.7%). Sepsis remains one of
the major problems in PICU and is the leading cause not only
of admissions but also mortality in developing countries.41Conflict of interest
None.
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